Influence of chemical modification of tryptophan residues on the properties of human antithrombin III.
According to the reaction conditions selected, chemical modification of tryptophan residues in antithrombin III by dimethyl (2-hydroxy-5 nitrobenzyl) sulfonium bromide (HNBSB) generated products with similar levels of modification (equivalent to 0.9 mole 2-hydroxy-5-nitrobenzyl (HNB) incorporated/mole of antithrombin III) but with high or low affinity for heparin. These products were subjected to digestion by cyanogen bromide and shown to be modified equivalently in fragment II containing Trp 189 and Trp 225 and fragment III containing Trp 49. The molar level of incorporation of HNB into these fragments was similar in the high and low affinity forms. Both high and low affinity forms showed loss of heparin cofactor activity. A recovery of heparin cofactor activity towards coagulation factor Xa was observed upon prolonged storage of low affinity forms at -70 degrees C. It is considered that the loss of high affinity for heparin upon modification of antithrombin III arises from change or stabilization of conformation associated with tryptophan modification and is not a singular property of modification of Trp 49.